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inverters, and the difficulty of traditional control in balancing dynamic response and robustness, this
paper proposes a virtual synchronous generator (VSG) control algorithm based on the collaboration
of sliding-mode adaptive control and linear active disturbance rejection control. Firstly, the mathemat-
ical model of the three-phase grid-connected inverter is derived to support the control design. Un-
der the VSG framework, the sliding-mode adaptive sub-algorithm optimizes the virtual inertia
online to balance the anti-disturbance ability and response speed, and the linear active disturbance
rejection control (LADRC) sub-algorithm suppresses disturbances such as sudden load changes and
parameter perturbations through a tracking differentiator, an extended state observer, and linear
state error feedback. The two sub-algorithms work collaboratively through parameter transfer, er-
ror sharing, and disturbance compensation. Matlab/Simulink simulations and hardware tests on
DSP32F28335 show that compared with the traditional double-loop PI algorithm, the total harmonic
distortion rate of the proposed algorithm in the steady state meets the national standard, the dynamic
grid-connection stabilization time is short without waveform distortion, the overshoot in the phys-
ical test is small, and the convergence is fast. The proposed algorithm effectively improves the dynamic
performance, robustness, and practicality of the photovoltaic inverter system.
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Figure 1. Topological structure diagram of three-phase grid-connected inverter
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Figure 2. Topological structure diagram under the control of traditional VSG algorithm
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Figure 3. Active power control diagram of VSG
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Figure 4. Reactive power control diagram of VSG
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Table 1. Simulation comparison of adaptive control parameters for sliding mode
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Figure 5. Overall diagram of the simulation structure
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Figure 8. Comparison diagram of total harmonic distortion rate during grid connection
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